Modificaton of platelet proteins by free radicals and glycation has been studied in the present work, as an in vitro model. The results of the two parameters, SDS-PAGE and carbonylation study are quite corroborative. We observed that the inducers like ferrous sulphate, ascorbate (mainly in supraphysiological concentration) and glucose attack the protein in a dose dependent manner, of which ferrous sulphate is most potent. Proteins from aged and degenerative conditions like malignancy and diabetes mellitus have suffered greater damage than normal adult and foetal proteins. The individual life expectancy in terms of biological versus chronological age may also be worked out from the individual stress level.
INTRODUCTION
Free radicals can cause oxidation injury to the living beings attacking the macromolecules like lipids, proteins and nucleic acids etc. (1). For example protein's oxidative damage has been shown by Stadtman (2). The aging and protein oxidation resulting in carbonylation is found to be directly proportional (3). The inducers of free radical reactions are many but iron particularly in the ferrous form, has been shown to be very effective (4). Ascorbate is an antioxidant but has paradoxical prooxidant activity at higher concentration, both in vitro (5) and in vivo (6). The effect of such oxidative damage on protein either increases crosslinking i.e. a covalent bonding between proteins or other molecules with protein, and/ or the carbonylation of protein, which is the formation of semialdehyde group on protein by oxidation of amino group(2). All these changes make the protein susceptible to further proteolysis (7).
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Dr. K. Goswami, at above address The crosslinking and carbonylation might occur after glycation process also. It is a non enzymatic addition of glucose on protein to form a Schiff's base which is further stabilized to form a ketimine (8). So free radical and glycation reaction jointly can explain pathogenesis of various degenerative conditions as well as in aging. In fact work has been done to show the additive effect of glycation and oxidation on albumin in vitro (9). Both aging and degenerative conditions affect vascular homeostasis. This in turn depends on collagen vascular structure and function, as well as on circulatory cells. The platelet being a circulatory cell has unique effect on this homeostasis as it has aggregatory, adhesive and secretory functions, These responses are very much dependent on the glycoproteins present on the cells (10). These proteins are also affected by glycation and oxidative changes (11). The effect of free radical on platelet pathology has been reported in hyperglycaemic conditions (12) and also in reperfusion injury (13).
Hence in our study, a model of platelet protein is taken in vitro to show the effect of free radicals as well as glycation process. The sodium dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE) and carbonylation studies are taken as parameters to show such effect in both age specific manner and also for some degenerative conditions like diabetes mellitus and malignant lymphoma.
MATERIALS AND METHODS
Blood samples were collected from five groups : newborn (cord blood), normal adults(20-40 years), healthy aged (60 years and above), malignant lymphoma patients (diagnosed as Hodgkin's lymphoma, below 60 years) and diabetes mellitus patients (P.P. blood glucose >200mg/dl, below 60 years age).
These samples were collected unclotted with 3.8% sodium citrate as anticoagulant. Centrifugation at lower speed (180g) in a table top centrifuge for 5-10 min. separated the platelet rich plasma as supematant.Centrifugation of the supematant at 800g for 10-15 min. gave a pellet of platelets, which was resuspended. Centrifugation and further washings gave a homogeneous suspension of platelets, rich in protein. Washing was done at least twice by two Hepes buffers with the same composition (containing 20 mM Hepes, 138 mM NaCI, 2.9 mM KCI, 1 mM MgCI 2 in 1 M Na H2PO 4, 2H20) but with different pH of 6.2 and 7.4 (14).
The protein content was estimated by Folin's method and adjusted to 2 mg/ml. Bovine serum albumin (BSA) (2 mg/ml) was taken as standard. Total six groups of proteins were further subdivided into four subgroups-one control and three reagent-treated. Ferrous sulphate, ascorbate and glucose were the inducers. The effect of each of these reagents was studied in duplicate, one at the higher concentration and other at lower concentration, so that the phenomenon could be compared in a larger scale variation. Ferrous sulphate (0.2 & 2 mM), ascorbate (0.2 & 2 mM) and glucose (5 & 50 mM) were made to interact with proteins (same amount) in each group by incubating at 37~ for 90 minutes and control was taken in each case with water. The treated proteins were mixed in 4:1 ratio with sample buffer (5X) and heated at 80~ for 4 minutes and the denatured proteins were separated in 11% gels by SDS-PAGE and stained by coomassie brilliant blue method; photographs of the same were taken for each group of proteins.
Carbonylation experiment depends on proteins' specific oxidative change, though glucose also gives rise to such carbonylation slowly. So this is a common method for showing the change mediated by glycation and oxidation. Semialdehyde group formed on protein was allowed to react with 2,4 dinitrophenylhydrazine (2,4-DNP) to form a coloured hydrazone, whose colour intensity was measured by spectrophotometer (Shimadzu U.V. -1201) at 370 nm. 10 mM 2,4-DNP (Sigma) was prepared in 2M HCI. From this solution five times the volume of protein solution was added for reaction and in blank only 2M HCI was taken; 20% trichloroacetic acid was added to it and centrifuged at 11000 g for 3 minutes. The supematant was discarded and the pellet was washed with ethanol and ethyl acetate (1:1) mixture. After centrifuging again the pellet was redissolved in 6M guanidine (SRL) with 20 mM potassium phosphate solution (pH 2.3 adjusted by trifluroacetic acid), kept at 37~ for 15 minutes and after further centrifugation, the supematant was taken for measurement of colour intensity against blank. The carbonyl content of protein was calculated from molar extinction coefficient of 2000 M -1 cm1(15). For all the protein groups both control and reagent treated samples (at least 3 in each case) were tested and compared. and platelet protein from cord blood after treatment with ferrous sulphate (2mM) and glucose (50 mM) along with their respective untreated controls. The BSA showed very little change after treatment with ferrous sulphate (lane 1) and glucose (lane 2) when compared with untreated control (lane 3). Cord blood platelet protein showed very less change but some protein bands of higher molecular weight of 105-82 kDa and lower like 53, 39 kDa were absent when compared to untreated control. In both cases the effect was more with ferrous sulphate. figure) . The maximum effect was found with glucose. Ferrous sulphate also brought significant change. The inducers at their higher concentration showed greater effect i.e. more loss of bands than at thei~ lower concentration. In case of ascorbate, protein bands showed extra intensity at the level of approximate molecular weight regions of 56, 49, 47 kDa indicating some adduct formation but this effect is onlywith lower concentration of the regents but at higher concentration they disappeared, showing degradation. Malignant lymphoma patients' platelet protein and normal adult persons' platelet protein were treated with inducers ferrous sulphate (2 mM), ascorbate (2 mM) and glucose (50 mM) alongwith controls in both the groups. Platelet proteins of the malignant lymphoma patients were found to be degraded even without treatment more than those in the normal adults (at the control level). The reagent treatment further caused greater damage in the diseased group than normals. Ferrous sulphate brought about maximum damage while ascorbate had least significant effect. glucose and ascorbate there were little changes. The effect of all inducers was greater with the higher concentrations.
Next parameter studied was carbonyl content. The result is shown in table 1. The six groups of proteins were treated with reagents for oxidation and glycation and in each group controls were taken. At control level i.e. without reagent treatment, platelet proteins' carbonyl content was highest in malignant lymphoma patients, fc~llowed by diabetes patients and old persons' respectively. BSA showed the least value. After reagent treatment highest increase was found with ferrous sulphate (2 mM) and in all cases except cord blood group there was significant change. Glucose (50 mM) addition also showed increase in carbonyl content but not very much significantly. Ascorbate showed least significant change among the three inducers. The foetal cord blood platelet protein was very reshstant to all the inducers.
DISCUSSION
The in vitro model of platelet protein for studying glycation and oxidation effect was carded out by taking two parameters SDS-PAGE and carbonyl contents for protein modification.
Polyacrylamide gel electrophoresis of platelet proteins shows that in the aging and degenerative conditions like diabetes mellitus and malignant lymphoma there was loss of protein bands even at the control level (i.e. without treatment with inducers), when compared to normal adult persons' and foetal cord blood platelet proteins. Moreover foetal cord blood showed marked resistance to the inducers regarding the protein damage. In others, however, the inducers caused more damage as compared to their untreated control level. In all groups this effect of inducers has shown the dose dependance factor, showing that the damage is directly proportional to stress. At the control level the diseased persons' and normal aged persons' protein damage has shown that in vivo there is more stress in them as compared to that of normal adults and foetus. Ferrous sulphate, as a source of metal cation brought about maxium damage in all the groups of proteins. Ascorbate, being a pro-oxidant at higher dose, caused some damage but at lower concentration the effects are not that significant. Glucose perhaps by its glycation mediated effect caused protein damage but to a lesser extent than ferrous sulphate. These observations are further confirmed by the results of the carbonyl content assay. Compared to bovine serum albumin which is taken as standard, the platelet proteins from different groups showed greater oxidative and glycation mediated change in both the studies. At control level (without inducer treatment), the diseased and normal aged persons' platelet protein showed greater values of carbonyl content than the normal adult and foetal platelet protein. The cord blood platelet protein carbonyl study also showed greater resistance than any other group. Ferrous sulphate uniformly showed maximum damage as indicated by SDS-PAGE.
Considering these corroborative results it can be concluded that glycation and oxidation might be important factors for the pathogenesis of REFERENCES degenerative conditions as well as aging.
The carbonyl content estimation of any particular protein can help us to determine how much protein damage has taken place in a particular person. As the semialdehyde group (carbonyl group) formed on amino acid residues can be stochiometrically calculated from the amount of coloured complex formed, the ratio of number of residues damaged to that of the total in a particular protein can be worked out, which can give a rough idea of the biological versus chronological age when studied in an age specific manner. 
